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PURPOSE: To improve magnetic characteristics of an R-T-B sintered magnet and 
to manufacture such a magnet at low cost. 

CONSTITUTION: When a permanent magnet containing R (rare earth element) T 
(Fe or Fe and Co) and B as main ingredients and R2T14B of a main phase is 
manufactured by molding and sintering a mixture of powder of base alloy for the 
main phase and base alloy for a grain boundary phase, as the alloy for the main 
phase, alloy containing R2T14B columnar crystal grains having a mean grain size 
of 3-50jjjn and R-rich phase (crystal grain boundary) and containing 26-32wt.% of 
R is used, and as the alloy for the grain boundary phase, crystalline alloy 
containing 32-60wt.% of R and the residue of substantially Co or Co and Fe is 
used. The mean crystalline grain size of the alloy for the grain boundary phase is 
preferably 0.1-20|am by a quenching method such as a single roll method, etc. 
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[0047] g^i^tcfcwsitaffle^©tt*». 

6 0-9 511%, !fflL<«7 0-9011%tt 



11 

[0048] &m&$amwij&t&fticm'&2ti-r> m 
<. ctit>z®.&&t>-&xM& : £tfrj:-?x<$>J:(,\ tctc 

[0 0 4 9 ] *JRtt. HE^t^O^^JCitMeRjKS # 

[0050] 7km®.mmK<Dffi<D&mgifr t*#?c pss § 

[0 0 5 1 ] fc/ct . S^CDfig:* 300-600 -C 
©I8B. Kf l: l< 1J3 5 0 -4 5 0 'C©ffiI(CSi§t t 

[0 0 5 2 ] *ffi«fflt^{C**!R]aiiJ91*ii-ri. tK 

r r 9 **B©fl$ia«i*-r ifflKEE&jWinto 
•^«t;5 0 mtztvv fit. mXM^L<D^Mfim 

^+B(c wis t^^mm zti-c^te^tcib. ^tuftmc 

[0053] ±tasiSieHr©tt$n/-c7k*«. 
i*Bffl«^©R 5- ^taccfcor R©~*s^ft®f^ff5- 

[0054] 7K*sR«B#©ififfls^#©as*^ffiriaffi 

*^ffe- R ■> *ffl© R # =**{fc«! iftotH, Oi 
[0 05 5] ^*©7k*©«t&i^rtt^^^»{c^^ 

s«©ffljs t mw&(Dm&t ©na© R^w^©-rti^iS 



C7) ^§§^7- 1 7 64 1 4 
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«^^©*S»S#{cii©?fl«j«:!R||3jh. £ffi«:B:5&£*iR 

So 

[0 05 6 ] fcfc. TK^t*. «IS©|»K:«cfflStiS. 

[0 05 7 ] co^&fcfcor. ★*eRj»xntt**# 

ffl»(t>rtf^^Ci*WSb(,^. He. Arf©T^ 

tR^JE«, jIS, 0. 0 5 ~~ 2 0 MSMS. 
t?*4*i v -IKK 1 ^ffiWTi t5C i lo„ * 

[0058] Kmwm&vmmmwM*. yx,M 

[0059] ;H*-«W5c. SfE»j)S£*fJffl-r 

-r&v*. -j h = ^©8H6fltjj£0&ia i cc. j©sfe*fijffl-r 

20 * h s ;u©£^akD8tsgfcf!$SM3£|g 2 cc, « 

03 k^t. 

[0 0 6 0 ] m 1 {C^StiSflUsJESWrS^* » h 5^ 

fgf«©§^2 i©MWJffii{ca[^<ii9:tte»nfc^^ 

3*>6. ^S2 lrtK»iiA?ti5«^i^otl,> 
So — jjgft <**^®fg©a^) tt. JBWsHSJA* 

SS2 lrt«:*A5tifcSU*«cJ:0iilUttJB2 5*»fiJE 
30 L. C©^«?B2 5rtr»^?r^«9iML/, Sfc, SS2 

titcWma, §S2 l±B5«CKW6tlfc»|ft«2 6K<t 

[00 6 1 ]12©(a) ( b ) t*fflijffi 

$S3 l©HffiKMW*A ! g3 2i, &$!!©# 

x*Alf3 3i^seia?tirc^-5„ M^Ats 2*>6 

40 tt. +1- 'J7#Xi»ClW|fS3 l|*3KiA?n, 
/H4»Ae 3 2 is J; VtfxmAW 3 3 tt^-tt-eft^S 3 

JKfiW* 4*«cafi*isi©attjijE^ic «t o fommzBtft 

nflKSittort,^. Sfltt, g^3 lF«3©jS^*jJ; 
c^«aMI4'«c*st>r«^*«|»)igL. Sfc. §S3i© 

50 »)&»*{*gS3 lrtr»«3ti. *'x«A«3 3ffliJS 



(8) 
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[0 0 6 2 ] H3tC^SnS1«^*W^€>^* 
2 * 6 * A S tl fc^ti* CCj: 0 Jffl » ^nt f»5£ t£ 4 3 CC ffi 

fe©«w>'iimaAP4 i ccro. ±Mtmm^cLxm 

[0 0 6 3 ] fete, «8b«»S*«*©ai««. N z #X 10 
[0 0 6 4] WcJ;«3{#6n^^©W®t 1- 

i 0 urn m&-cfoz>ctf)m&n<>o 

[0065] mwomo&mz* m^<o-tm. msm 

[0 0 6 6 ] ftte, *3R«i»CCJ:0. 

-etc < < <t «> -$$f)mtiz>ct&$>z> 0 * 

[0 0 6 7] <fi3U&xe>itBfflft&^©»*il4l^tH 

0. 5-3t/cm 2 gKit4Ci**»«Ui. 
[0 06 8] <«WfXg>^#©«^fefrB, ii®, 
1 0 0 0- 1 2 0 0TC0. 5^5B#lf88K<tU 

BXS*r«^*affl*MiTc<!:*«*f*U(r^ collar* 

iigrti, 700-900 °coffiHrt^ i - 3 0$fa» 
^-r£ 0 *^r\ ®s-2 oox;©iirtK:*rai»'r 
£jg i s*&x»*«ws. 2&m<DmmmJM-ctz* 

4 0 0-7 0 0XKDttHrtCCl~3«FlB«l#'rS. ^ 

*a*-caiW*jii2ft»xa*Rws. mate 
xs*sJ:o**2fiu^xetc*jw4^aWE«. -en-en 

1 0 °C/minfet±, #CC 1 0 ^3 0 "C/miniT €» C <k^» 40 

£bc>o &B$^axntc*5^^ls^setc^r 
ffiB^4itffi«#CC|R5£3nttC^. 2-1 0°C 

[0 0 6 9 ] ^s»*sa». £*ccj£cr«»r*. 
[0070] <mEmf&>WEmmz, ^mm&^&to 

5^, R^2 7-3 2I1%, Co£l-10mS%, 
B£0, 9-211%^ ^SB^F eittScfe'JCC-r 50 



Sffi^JS *s J: l?M{%ffijj 6 ft £ o Co£C<£>J:*> 
[0 0 7 1] 

[0 0 7 2 ] <55SS#H1 >2 811%Nd, 1. 2MM 
%Dy, 1. 2M%B, SSFe©»^^»4 

a r fi^ftf p — jui£cc j; o ?££p u . mi^-rw 

£pu-;uc^ Cuo-Mffl^fc (f^^No, 1- 
1 - 1 - 7 ) 0 

[0 0 7 3 ] tt*&D/t#>, 2 6. 311%Nd, 

1. 2Il%Dy, 1. 2*S%B, £SSPF eOffiJ&CD 

ft® S *s J: CH$» D - ;KDW 3 *5 J: ?>?£*P p 
£JfH>fc (if>^U|sto. 1-8-1-9) o 

[0074] sa^Wffle^*, #:JjWr6j**t*BB# 

Uttl 0 0 fflCD^S**«?>fco &«<&&Ccot> 
r, SEM-EDXtCcfcO a-F efcJ:tf***I^M¥a 
£i§-</c 0 cti6©IS***lCCSVJ-. fete, 04«S 

^no. i - 3cds EM?it^^ 0 cne^itaffls 
df>^uNo. 1-1-1-7) at cn6^ 

No. 1-2— 1-4-Cte:, 1 — 1 0Vol%£>R U v ^f9<£> 
ffft^fi^Sn^Co ^No. 1-8-1 -9t« 

[0 0 7 5 ] ^CC, 3 811%Nd, 1. 21I%D 
y, 15ll°/oCo, g§gPF eCDffi^CO^*, Arf 

L/c 0 CCD^^>3f -7 htt, R 3 (Co, Fe), R 
(Co, Fe) s , R (Co, Fe) 3 , R (Co, F 
e) 2 , R 2 (Co, F e) 17 COSffi*^t?fcCDr* 
0, « B B a iS^2 5 urn T?^)o/c 0 C 

1-1-1-7 m<D%Lmm^&®^*ntc 0 

[0 0 7 6 ] ^/c, 43. 811%Nd, 1. 2MM% 
Dy ( 1 511%C o, m^F e<Dmf&<D&&*. A r 

il/Co C©^-f>^?Ht R 3 (Co, Fe), 
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R (Co, Fe) s , R (Co, F e ) , , R (Co, 
Fe), , R, (Co, Fe) i; OSffi^tti0t4 
0, *FiSj*§||ift[g«2 5 urn Xfoitc. C©^^>3 
■y h*fflfi»l/t, 1 5 mid ©ir>:/;Hto. 

1-8-1 - 9fflO«ftlWBffl^»**fifc. 

[0077] 8 om&M£&mam£& 

®M2 omssatzm^L, 



2 9. 811%Nd, 1 . 
1SM%B, 31i%Co, mW-F e© 

[oo78] *a«Rjai&g 



4 0 0°C 



#B3¥7 - 1 7 6 4 1 4 
16 



* 1 



10 



0. 5MJ£©7k3f?#BM 

[0 0 7 9 : mnmffimax, $&2 terns tizm&L&# 

*S#3. 5 urn ittSJrfffcofc. 
[0 0 8 0] f#64T,/c»t&*4 1 5 kOe ©&*§# feists 
ri . 5 t/on 1 (DKjjVf&mUtc* n^tlfcfmfcZ. 
M&<PlCts^X 1 0 7 5 0 C-C4B$f8ISS|§Lft:f&. ttf£L< 

SHJRfl. 2 ©gO^^ati 52 0*Ctl mmftfj: -> fc„ 
[0 0 8 1 ] »6tlfc«50fi85W$tt*. * 1 (C^T„ 
[0082] 

mi] 



No. 




mum 
(m) 


(urn) 












(*/s) 


a-Fe 
(volX) 


(volX) 


Br 
(kG) 


HCJ 
(kOe) 


(BH)nax 
(MGOe) 




0.5 


0.52 


100 


7.0 


0.0 


13.4 


12.1 


42.7 


1-2 


1 


0. 35 


30 


3.8 


0.0 


13. e 


14.0 


43.8 


1-3 


2 


0.29 


10 


2.4 


0.0 


13.6 


14.6 


44.2 


1-4 


4 


0.23 


5 


1.2 


4.3 


13.5 


15.0 


43.5 


1-sOttK) 


6 


0.15 


2 


0.3 


14. & 


13,1 


15.4 


40.8 


i-6(ttt« 


10 


0.09 


0.5 


0.0 


27.6 


12.8 


15.8 


38.3 


l-TCHJW 


30 


0.03 




0.0 


2:95 


9.T 


22.3 


17.2 


i-«(tbR) 


4 


0.23 


5* 


1.2 


^95 


12.9 


13.5 


39.2 


l-9(tbK) 


6 


0. 15 


2* 


0.3 


£95 


11.8 


13.9 


33.1 



[ o o 8 3 ] * i cc^3ti5*s**>e>. itaia^ 
e«*satt*w c . c ©*t<*»s««[© 5 py^s*t 3~5o 

(If >y')l(to, 1 - 8 - 1 - 9 ) -c«#tt^ffii» 0 
[0 0 8 4] <HJfe#iJ2 >^2 K7S-rS85'9->7'Jl/4. 

[0 0 8 5] V-yy'frtto. 2 - 1 ($z£fflM) 

0. 3mm, Hi 5mmCDSwt^-C*>0, ^id^r&ltCSlO'-S 
¥^>S5 u m ©tttftBJ&te**B»6tl. a-Fe tg©# 

¥*m.*m i 5 um <D3aam-&&mm*m tc. 

[0 0 8 6] #tc, l?2(C,TVrfflJ£©^&£ffl<,\ HSfe 



^IS*tftStt2 5 Mm 

5 urn <DtiLmBm&&&M&&tt. 
[0 08 7] Sffiffl^^»*i«4IWBffl^»*i*. 

40 (^sfflfiE) **2(c^-r. com&fa*. mmmi ± 
muicLxm&ftLtc. x^x. mmmi tmmcux 
asm, mm, vzwmmztffti,^ mGV->rf)ino. 2- 

1 £*3/Co 

[0 08 8 ] »>7 , Jl/No. 2-2 (ttgffi 

>7-;UNo. 2-1 (*^M) il^«(CLr«agLfc„ 
C©i+SfflS^tt, R 2 Fe„ BtB, Nd V 9 iHBfc 
iO-'a-F effl^A/CfcO, a-Feffi©M*IJl 
Oi$a%-C*o/to 
50 [0 08 9 ] y->y)lfto. 2-3 ObMgi) 



(10) 
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9 0 0 3 Cr2 4MM«l, «flc<kL/c 0 cn« 

Wi-^>^UNo. 2 -2 <Jt««) ifsjtaitcoTKjgo 

fc. ^fk«©£ffiffl«£&CCB, ct-FeffiBHtofc 

[0 0 9 0 ] -»>^No. 2-4 (:ftgMBffO 
^IMfiffl®^** -9->^^No. 2 - 1 (#£WB«) CD 

b, -^>^no- 2 -1 (xmnm) tmmtcLxmm io 

B, 2m/s il/c 0 &IMBJfl*&£B, ISO. 2mm, 
Ml 5rrmCD»^^r*0, *>^No. 2-1 (#269! 

[0 0 9 1 ] V^LZAMs (jyjjggM) 

J*B, ^>y')lHo. 2 -4 i|i]«CCLrS{ 
Sl/C D 20 

[0 0 9 2 ] -»>^;UNo. 2-6 OMggt) 
j^ipu-^cojaiiK* 1 Om/s iiftjStc-r £c£tcJ: 

b> if>^;uNo. 2 -4 (*$kwm) tmmicLxmm 

[0 0 9 3] if >^;UNo. 2-7 Objggl) 
t^^l-No. 2-1 <D3Effifl!S^<t|gI« 
S£(D^^4*P-^ar^iPL, ISO. 3 mm. US 
1 5 mmCD^»^*tf fc. ?&*PP-iKDHiSEEB2in/s 
ilfc C©£&»fl»CB. ^riP*!^tc§it>^^^9 30 
Mm <DteW&fk1&&m&t>tls a - F effl©SS» 

5 Mitt ©*£»5R&Lfc. C®^^3fc*»«»*U S 

6cc, f&m. mm, mnmmztfte-oxMKtLtc. m 



7 - 1 7 6 4 1 4 
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[0 0 9 4] -»>^;UNo. 2-8 (It&ffiO 

/c«^b, -9->^;uno. 2-1 (*mwm) tmmtci, 

[0 0 9 5] »>^;UNo. 2-9 Ok^ft) 
itBfflS^*, if>^;UNo. 2-2 (Jt«W) <tEI« 

-8 (Jt«W) £[^t£CCLT$Sj§L/to ^fflfflS 
^tc*fltfk»ffiB*fc 3 «C*r> /Co 
[0 0 9 6] -»>^;uno. 2-10 (j^jgM) 
3£ffiffle^i^fBffle^i^^2CC^-r«^i O 
/c«^B, -^>y')lHo. 2-4 (#2&9J0!l) iHSttCL 

[0 0 9 7 ] -fr >7*;UNo. 2-11 (ttnm) 
V>y')iHo. 2-1 ^tBffle^iHI* 
OjBfiS(D^4ifi«ji7cSf;tfcffi (R. D) ffitCTft/Co 
chWB, if>^;i/No. 2- l idjmccLrM^o 

[0 0 9 8 ] -»>^;lNo. 2-1 1-18 ($f|gSg0 
-etl^tlMK9 9. 9%CDNd. Dy, Fe, Fe- 
B. AL Fe-Nb, Fe-V, Fe-Wm^A 

d. Dy. Fe, A 1 , Sn, Ga»t, Arfi 

&e^<D^c^^2tc^-r 0 iftjssw^B, ^>^un 

o. 2-1 CfclSIB) £|3#tCLTKitL/c 0 
[0 0 9 9 ] &585-9*>^UCOUr, KStfJttteJrtf 

B, I 2 0U 10 0%RH, 2M)ICD#Hm4 3 tC-^> 

1 o ommuwhtci^ y->?*)i<mm<Dmimz 

2. ^3tC*nT»ttB, -^>^KD*ti[*B8l*fcO© 

[0100] 
[«2] 
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(ID 

m 2 



1 7 6 4 1 4 

20 



No. 



lmm%) m 



Br 



H CJ (BB}« #51 



2-1 



(wmm) mm 



(mm) mm 
(wmm) mm 



2-30tt8 



■;u 27. 
_J7. 

27". 
_J7. 

27. 
37. 



8tfcM.28y-1.2B-balFa 80 

gfcH.2Py-15CoH3alFe __20_ 

8Hd-1.21>y-1.2B-taalFe 80 

Mid-1.2Dy-15Co-balFe 20 



29.WfcM.2Rjr 
-3.0Co-1.0B-balFe 

29.AJid-l.2Dy 
-3.0Ca-1.0B-t»IFe 



13.6 15.2 44.2 



0.3 



12.5 13.2 3«. 1 



0.3 



Wd-1.2Dy~1.2fi-balFe 
8Nd-1.2By-15Co-batFe 



80 
20 




27. 
■fU 37. 



Wd-1.2Djrl.2B-balFe 
Wd-1.2Dy-15Co-baiFQ 



2-6(Jttt) 



27.8Nd-1.20y-L2B-balFe 
•Jj* 37. Mid-1. 20y-15Co-balFe 

27 . 8Nd- 1 . 2Dy- 1 . 2fi^balFe " 
-)l> 37.8Hd-1.2Dy-25Co-bolFe 



80 
_20_ 

80 
_20_ 

80 



29.ANd-l.2Qy 
-3.0Co-1.08-balFe 

29.8Nd-l.2Qy 
-3.0Co-1.0B-balFe 

29.8Kd-l.2Qy 
j-3.QCo-1.0B-faalFe 

-3.0Co-1.0B-balF« 



13.4 13.3 42.7 



0.3 £f§ShSKfe 



13.6 16.4 416 



0.3 



13.6 15.2 43.4 



0.3 wmm 



12.8 15.8 39.2 



2-7(J£*8 



&a-)l< 29. 8Nd-l. 2Dy-3. OCo-1. OB halFe" 



0.3 tm&& 

man 



100 



29.8Md-1.2Dy 
-3.0Co-1.0B-balFe 



12.7 13.2 39.3 



2.1 



2-6 (lt*» 

SotST 



'nam) mm 
msmm) mm 



2-10 

2Hra±sr 



'(iiaffi) rd 



-;u 33. 
35. 

33. 
38. 

~)\* 26! 

27. 
37. 



8Nd-1.2Uy-1.2B-halFe 80 

8Kd-1.2Dy-15Co-balFe 20 

8Nd-l. 20y- 1. 2B-balFe 80~ 

8Nd-1.20y-15Co-bftlFe 20 



34.8JW-1.2£iy 
j3.0Co-1.0fi-balFe 

~34.8dd-l.2IV 
-3. OCo-l.OB-balFe 



11.7 

Ti.~r 



14.5 32.5 

"liTi 32.I" 



2.1 



2.0 



0Kd-1.2Dy-L2B-balFe 90 

0Nd-1.2Dy-15Co-baIFe 10_ 

«W-1.2Dy-1.2B-bftlFe 80~ 

8Nd-1.2Dy-15Co-bolFe 20 



28.3Sd-l.2By 
-3.0Co-l.Qft-balFe 

29.S3d-1.2Hy-3C6 - 
-0.3AI-l.QB-balFe 



14.2 14.0 47.5 



0.1 



12.8 15.2 39.9 



0.5 



[0 10 1] 




* * 


[«3] 














3 














& ^ 
















(mm*) m 


fiej 


(HGOg) 


mm 

im/ct?) mm 


Ho. 




®& mm%) m&mmt 


2-12 


(mmm) mm 


27. 8Nd-i. 0D*-1. 2B-0. 4Al-baiFe 
37.8Nd-5Dy~10Co-balFe 


80 
20 


29.8Hd-U2By-2Co 13.3 
-0.3Ai-1.0B-balFe 


16.2 


42.5 


0.4 


2-13 


mmm) mm 


27. 8Sdhl.2Ibr-l. 2B-0. 4Al-bedFe 
37. 8ffeM0Qy-15Co-2CM-balFe 


80 
20 


29.8Nd-3.0Gy-3Co 13.0 
-0. 3A1-0. 4Cu-l. (B-balFe 


19.9 


40.1 


0.1 


2-14 


(&m) &*->l> 

mrmm) mm 


27. 8Nd-0. 51fer-l. 2B-balFe 
37. 8Nd-80y-20Co-2Ga-balFe 


80 
20 


29.8Sd-2.0Qy-4Co 13.2 
-G.4Ga-1.06-balFe 


17.3 


41.4 


0.1 


2-15 


mmm) mm 


27. 8Hd-3. ODy-1. 2B-0. 4Nb-bttIFe 
37. 8Nd-13Qy-5Co-2Al-balFo 


80 
20 


29. 81*1-5. Ofcr-lCo 12.4 
-0.3NM).4Al-i.0B-balFe 


24.8 


36.5 


0.4 


2-16 


(zmm) ma-)i, 
(mmm) mm 


27. SHd-2. 0Qy-l. 2B-0. 411-balFe 
37. 8Nd-20Hy~8Co-2Sn-balFe 


80 
20 


29.8i*l-6.4fly-1.6Co 12.0 
-0. 3A1-0. 4S»-1. (B-baiFe 


27.8 


34.2 


0.2 


2-17 


(&m) 
(mmm) mm 


27. 8Nd-Q. 4Py-l. 2B-0. 4V-bslFe 
37.8Nd-5te-25Co-balFe 


80 
20 


29.8fld-1.3H?-5Co 13.1 
-0.3V-1.0B-bolFe 


IB. 4 


41.2 


0.1 



(S38B?) ma-* 27.8Hd-3.0Dy-l.2B-0.ffl-|»lFe SO U. TSUrZ. 6Dy-8Co 12.3 1S.2 35.9 0.1 
(SfMiffl) 30.0Nd-1.2Dy-4U-40Co-l>alfe 20 -0.3f-6.SAl-1.0B-tnlFe 



[0102] ctih<Dmmm<Dmmfrib*ftw<D%}m& 

[o i o 3 ] -r&frfs. v>y>ino. 2-1 (*^ag 

ji-no. 2-2 (tmm> ictt^muKmi^mm^n 

mzmbtc-y->y>iNo. 2-3 umm 

r*6 0 fit, 4m<D®igi l i&zm?z®.mmm$& 

zmi<>tc-y->y°)\st4o. 2-4 i^mmm) rtt, 

o. 2 - 1 (fel*ffiffliS^©¥i&l6fltft82 5 ) 



*s«fcO'-9->7-;HMo. 2-5 (t4l?tBflSe^**r*;U7 

no. 2-5r», tm<Dmi?m-ei>x2 9. 8*a%©N 

[0 10 4] i/c. *^KJ:5St>^t». 2^ 

tDR^mm^mMffim^v^y-^y-jiNo. 2-8. 



(12) 
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[0105] &*>\ RDmc£&y>7'fl>1to. 2-11 
«No. 2 - 1 tkt&LXMMftm^it'fZ* &tc N 

o. 2-12-2-1 B<Dm^frh, mmftmc^'om 

[0 2 ] na^Mffl-rS^* f V 5 iU©=ES»«:*-riB 
ffl0-C*»5. (a)S*¥aiSa0. < b ) t*ffl3BKIffi0 

[0 3 ] fl^R«:ffll»-5y* » f- 5 *©3E«K*»irriK 
®0-C$>£ I , 

[04] ttttaoWrii S E M^Jlt?* £ . 
[HI ] 



2 1 

2 2.2 3 *'XiAf 
2 4 M*4&A« 

2 5 tftibm 

2 6 

3 1 

3 2 ffl&mxw 

3 3 ^XagA^ 
10 4 1 JR*4«AP 

4 2 
4 3 



#P1¥7 - 1 7 6 4 1 4 

22 



[02 ] 



26 





lb) 




33 32 



(13) 



- 1 7 6 4 1 4 



CH3] 




IM4] 

mmmmm 




7U> b^~Zs(Dffi% 

(51)Int.a . 6 

H 0 1 F 1/08 
7/02 
41/02 



E 
G 



F I 



